A middle-aged woman complains of inflammatory-type pain of the small joints of her hands. The physical examination was unrevealing in determining the presence of clinically significant synovitis.
The Evidence EMBASE and MEDLINE databases were searched using PUBMED and OVID software with the search terms ''ultrasound small joints,'' ''ultrasound arthritis,'' and ''ultrasound synovitis.'' We limited the search to articles within the past 10 years.
Szkudlarek et al [1] studied 200 metatarsalphalangeal (MTP) joints of 40 patients with rheumatoid arthritis (RA) and 100 MTP joints of 20 healthy controls by clinical examination B-mode US, conventional radiography, and enhanced magnetic resonance imaging (MRI), with MRI used as the gold standard. Ultrasound was blinded to MRI or clinical results and synovial assessment was semiquantitative on a 0 to 4 scale. There was good correlation between US and contrast-enhanced MRI for detection and semiquantitative grading of synovitis. US had a higher frequency for the detection of synovium, the authors of the study suggested that this related to the ability of US to detect fibrotic synovial tissue that may not enhance on MRI. US was significantly more sensitive than clinical examination (0.87 vs 0.43) when compared with MRI.
Koski et al [2] assessed the validity of power Doppler US (PDUS) to identify synovitis of large and small joints with histopathology as the gold standard. They included 4 extraarticular sites, bursae, and tendon sheaths in 44 patients with monoarthritis or polyarthritis. PDUS was assessed semiquantitatively on a scale of 0 to 3. PDUS detected flow in 83% of patients with active histologic inflammation. Sensitivity increased to 93% when all synovial reactions were included (eg, active), as well as reparative fibrosis. Naredo et al [3] evaluated the sensitivity to change in the PDUS assessment of joint inflammation and its predictive value in disease activity and radiologic outcome in patients with early RA. They studied 42 patients with early RA who started therapy with disease-modifying antirheumatic drugs with blinded sequential clinical, laboratory, and ultrasound assessment at baseline, 3 months, 6 months, and 1 year, and radiographic assessment at baseline and 1 year. The presence of synovitis was investigated in 28 joints using B-mode US and PDUS. They found PDUS to be a sensitive and reliable method for longitudinal assessment of inflammatory activity in early RA, and PDUS inflammatory findings seem to have a predictive value in disease activity.
To assess the degree of operator dependency of US Szkudlarek et al [4] evaluated the interobserver agreement of 150 finger and toe joints in 30 patients with active RA. Two independent investigators, one an experienced radiologist and the other a rheumatologist with limited experience, reviewed 50 supervised cases, by US. The overall agreement for synovitis was high at 86%, with an interclass correlation coefficient of 0.81. US detected inflammation in 32% more joints than based on clinical evaluation alone. Agreement differed from joint to joint depending on ease of US access; however, there was no statistically significant difference between the investigators.
Clinical Applicability
RA is characterized by a polyarticular synovitis. New treatment regimens, including the use of biological agents, require accurate and early diagnosis to prevent structural changes (eg, erosions). With conventional radiography and clinical examination there is relatively low sensitivity to identifying and calibrating true inflammation or synovitis. Newer imaging techniques such as US and MRI are possible alternatives to conventional radiography for detection of inflammation and early changes in RA.
Enhanced MRI is considered the imaging gold standard in the assessment of active inflammation, but access is limited by high cost and availability for it to be used on a routine basis for the rapid detection of synovitis. Ultrasonography, however, is comparable in accuracy in the detection of synovitis in small joints. US is a dynamic real-time study, is less expensive, involves no radiation exposure, and is readily available in most centers. In addition, there is direct access to the patient by the sonographer, which allows for close correlation with symptoms and functional assessment of more than one joint.
Comments
Clinical examination remains the method of choice in the initial assessment of patients with suspected inflammatory arthritis, but in clinically doubtful cases imaging with US or MRI is a suitable alternative. B-mode US and PDUS are reliable alternatives to MRI for assessing synovitis in rheumatologic diseases with a high level of accuracy and reproducibility.
US should be considered as the initial test for synovitis assessment in joints readily accessible to US (eg, small joints of the hands and feet). Further research, in quantitative and semiquantitative grading criteria, is required to ensure intraobserver and interobserver reproducibility as well as across different imaging centers.
